
C0I03 C08ETCK1/IX 

C0UHA/1HCTM*1ECKMX 

PEcnvCiiiiK 



roCVAAPCTBEWblW KOMMTET 

no M30&PETENMJIM W OTKPblTllHM 

npn PKHT cccr 



.... SLl ......K "^9621 A1 



«si>j E 21 B 29/10 



OHMCAHME MSOBPETEHMa 

K ABTOPCKOMY CBH^lETE/lbCTBy 



(21) 4638148/03 

(22) 25.12.88 

(46} 30.06*91. !Bk);i. Ns 24 

(71) BcecoiosNbiA HayMHo-*iicc/ieAoeaieAbCiciifi 
M npoeKTHO-icpHCTpyKTopcKMi* MHCTMTyr reo- 
(finaimecKwx mctoaob MccyieAOBaHwft. ncnwra- 
MUft M KOHTponfl «e4>Tera30pa3aeAOHHbix 
cJcoaxwiM 

(72) E. H, yTpueaHOB m.A. C. MaviropuH 

(53) 622,245.4(088.8) 

(56) narcHT ClilA f^fc 3179168, 166-14. 
ony6nMic. 1965. 

AOTOPCKOe CBWACTe/lbCTBO CCCP 

Mr 1571213. Kfl. E 21 B 29/10. 25.07.88. 

(54) yCTPOCICTBO A/l« PEMOHTA OBCAfl- 
HOPl KOnOHHbl 

(57) l43o6peTeHtie otmocmtc« k peMOMTM0-n30- 
• /inuMOHHbiM paSoxaM o6caAMWx ko/iohh He<t>- 

TerasdBbix c»t»axMH aab ooccTaHOB/ieMna nx 
repMCTM^tMOCTv!. UcAb - noDWiueHi^e HaAO^Ho- 
CTM ycraHOBkM MeTaA/iMnecKoro nAdCTwpp 
(Md). B Kopnyce ycTpof^crea ycTanoa/^eHbi 
3/ieKTpoABMraTe/ibc peAy»^TopoM. ruAPOMacoc 
M ruApoMM/inriAp c rio/ib4M nopujHeM n ujto- 
KOM. HoA "3 aany Kopnyca ycTaMoa/ieHa 
paCKatweaiomaji ronOBiCd(Pr). B hm>kh^i?i 4-)C' 



TM KOpnyca C a03MO)KHOCTblO BSaWMOAewCTBMfl 

c MR paaMeiiieH ynop c xecTKO cenaaHHWM c 
HV1M npwBOAOM ero ocesoro nepeMeu^eHiifl. 
HaA Pr pacno/iO)KeH flopHiipyioiuMft Konyc. 

yCraHOB/ieMHUft Ha UJTOICe C B03M0)KHOCrbK) 

B3aMM0AetiCTBM« c MH. ripMBOA nepCMetue- 
MM»ynopa8wno/iHeH 8 eviAe A^^O^epeHuwanb- 
Horo nopuiMfl. yciaHoe/ieMMoro 8 Kopnyce n 
o6pa3yK)uiero c ero cTCHKaMn abc KaMepw. 
OArta M3 icaMep ruApae/iMHecKw ce$i3dHd Kana- 
/lOM c no/ioCTbK> MarMeTaHWH, a Apyraii - APy- 

ruM KflH3/iOM c nonocTbio eC?.CUBaMMJI 
rviflpOHacoca. MeMCAy co6oi^ KaMepw caasdHbr 
KananoM c pacnonoxeHNbiM b mcm o6paThWM 
K/ianaMOM co ujTOKOM. KoHyc, npoxoA« MH. 
Aec|>opMMpy€T ero a um/imhaP ^ npiAJkHMaei k 
p^MOHTwpyeMow Tpy6e. HepeMeiAaeMafl , 
BC/ieA 3a KOKycoM Pr cosAaer AonoAHWTe/ib- 
Kyjo nnacTMsecKyK) Aect>opMaunio. flpn aoctm- 
xehWM 'sepxHero no/toxeHv^^ cbovim 
TopuoM B03AeMCTByeT tia iutok tcnanana, koto- 

pb4A OTKpuoaOT AOCTyn paSOMew 5KHA»cOCTt^ M3 

KBMepbi HaA nopuiHCM no xaHa/iy a no/JOCTb 
BcaCbiBaKH« rvtAPOHacoca. KoHraKTHas n/io- 
luaAb n yAepxcwaaioiuee ycM/ivie MP Ma CTCMKe 
o5caAwovi KOnOHttbi aoC'^^^O^"*'' A«« ero yA^P' 

)KaMM$). 1 Mn. 



HaoOpeteHi^e otmochtch k ycrpoC'icTaaM 
A/'fl pCM0HTHu-M30/inuMpHHbix pa6oi o5caA' 
Hwx no/iOHri He(t)Tera30BWx CKBaxi^n c uenbK) 

BOGCTaHOO/ieKMfl HX repMeTMHKOCTH. 

Ue/ibto i«3o6peT€MMfi nanneYcn noBbiuie- 
tikte HaA^^HOCTM ycranOBKM MerannwMecKOro 
n/iacTWp«. 



Ha Mepte^KB cxeMaiwHHO naoGpajKeHO 
npea/iardGMoe ycrpofiCTBO peMonra o6- 
caAHOM KonoHMW. npoAonbMbii?i pa3pe3. 

6 uMAMHApM^ecKOM Kopnyce 1 yCTpoviCT- 
03. cnycKaeMoro b CKBa>KMny na Ka6e/\e 2. 
pacnono>KeH sneKipOAsnraTenb 3 c peAy^'^To- 
pOM 4. fi,ey%nn^yiMe[>Hhivi r^APOHacoc 5 c fica- 



cbiBaioiuviMwi 6, HarMeiaienbHbiMH 7 w peAV^- 

UVlOHHblM 8 ICAandHaMM. «'MAP0UMi1V1HAP 9 c 

no/ibiM nopujrteM 10 v\ uitokom 1 ^ , flM(l)<;>epeH- 
UMa/)»»HbJi^ nopLueHb 12, j«BnflK)iunMCfl npMBO- 
AOM occHoro nepeMetueHMfl ynopa 13. n 

MCCTKO C HMM CBftSaHHblM. AOpHUpyiOmMVI KO" 

Hyc 14 c noAnpyjicviHeHHbiMM n/taDatomtiMi^ 
n/iauuKaMn 15. pacKaTbieaioman ronofiKa 16 m 
npoAOnbHO-ro^ipMpOBaMHwPt MeTan/inneCKvifi 



ca nocrynaer d KSMepy hsa An<P<l>epeMUvia/it>- 
HbiM nopiiiH€M 12 M paOoMee Aaa/^eHi^e Mcpea 
ynop 13 VAepjKMBaeT npoAO/ibMO-ro^pupoaaH- 
nuf^ Mevan/iMsecKM^i n/iacTfcp<pb 17, npn 3tom 
o5paTHbii?i <nanaM 19 aanpuT. 

Rocne aoctm>kchmr HeoCxoAWMoro A^oije- 
HMfl noAnpyxMHeKHyw* 30/ioTHMic-nepeic/iiOMa' 
Tenb 18 nepeMecTMTCP bhm3 ao ynopa. 
oTKpwBaj* Aociyn paBoMevt >kmaicoctw no Kana- 



nnacTbipk 17. Pa6osMe no/ioctn ruApouM/iMH- 10 /lyanoA nopiueHt. 10 ruAPOun/inMAPa 9. 



Apa 9 M no/ioro nopiUHR 10 r^iApaB/iuMecicM 
CBsiaaHM MCMcay co6oft no KaHa/iy nepea noA' 
npy>KMHeHHwvi aonOTHUK-nepeKniOMaTenh 18» 
KaMepa, o6pa30BaHHaA CTewKaMM jcopnyca m 
AH<l><J>epeHutianbHbiM nopibneM 12, ruAPaa/in- 
MeCKvi cBHsana no Kanany^c no/ioCTbio narHe- 

TaHMn rwAPOHacoca. 

flpyra« KBMepa. o6pa30BdHHaR cteHKaMw 

KOpnyca n A^^<^<t>epenuvianbMbiM nopiuneM. 

rviAPaa/iMMecKM cfeftaawa c nonocTb»o Bcacwea- 

HMn fMAPOHacoca icawanoM^. 

B AW<t>'4>epeMUMa/ibHOM nopiuHe An« cen- 

3V1 ofievtx KaMep Bwno/iHeH Kaaan c aKCwa/ibHO 

pacnono)KeKHWM oOpaTHWM KAananoM 19 c 



ilopHnpyiOu4MPi KOMyc 14. npoxoAs no 
nrtacTbipK) 17, <t>opMMpyeT ero e mm/imhap m 
npiDKMMaei k peMOHTupyeMO^i TpV6e. a ero 
n/iaQaK)iUMe nnaujKM Kanvi6py»oT. cosAaeaw ra- 
15 paHTMpoBaHHbiv^ HaT«r. riepCMeuiaCMan bcaca 
3a AopHnpyKJiuviM KOHycoM 14 paciOTueaio- 
iMaR ronOQKB 16 cosAaei AononHwre/ibHyso 
n/iacTviMecKy»o Ae4>oPM3UMK) n/iacTrwpfl 17 no 
MaKpo- w MMKpOKepoBHocTflw BMyipehHevi 
20 creHKM oGcaAMOii KonOHMW vt ynpOMMRCT no- 
QepxHOCTuww c^ov4 BMytpeHHeCi noeepxHOCTM 
naacTbipp 17- npM AOCTuxeHnn eepxHero no- 
noJKenwa AOpnupyiOLuan ronoBKa 16 cbowm 
TopuoM B03Ae»?icTByeT Ha lUTOK KAanana 19, 



ex KaMepw oepaaoaaHHue lUHeM 12 no KaHany t b nonocTb BcacuaaHiia 



CMpoBOna c BKeuiMew cKsaxi^HHoiH cpeAow 
snaCTvmHWM KOMneHcaropOM 20. flopnupyio- 
mutft KOtiyc 14 M pacKaThieaioiuaH ronoBKa 16 
yCTawosAeHbi Ha Konue nonoro mroKa 11. npw 
3TOM.papKaTW6aioiMa« ro/iOBKa KHHeMaTwme- 
CKvi CBflSana c snejcTpoABwraTe/ieM 3 Mepes 
T^necKonMHecKwCi Ban 21 KOpnyca. ycxaHoe- 
neHHWft. Ma onopax KaseMviR e nonoM luroKe 11, 
nopojHe 10. CB«3aMHbiM C hmm Ban 22 m nnawe- 



cTCHKe o6caAHoPi koaohhw AOCTaioMMw a/i« 
ero yAep>KMBaHM?i m A»^<J>4>«peHUwanbHbi^^ nop- 

UiCHb 12 BMCCre C AOpHWpyjOlUMM KOMyCOM 1^ 

VI pacKatbieaioiMei?! ronOBKOM 16 nepeMecTMTCJ* 
35 BBepx. o6ecnesviBafl no/iMbiw wx flwxoA via nna- 
CTblpfl 17. 

floc/ie saaepoieHtiq pa6oTbi noycraHOBKe 
nnacTbip«» 17 sneKTpanpwBOAOM 3 oSecneMw- 
Baerctt bc8o6o>KAeHMe xopnyca npvi6opa ot 



3KCueHTpMK 23,cny)KamMi^ npnQOAOM AByx 
njiynxepoQ rMAPOwacoca 5. 

npOA0AbHO-ro4>pMpoBaHMbii?t Meran/^HHe- 
CKiiC^ nnacTbipb 17 b xpaMcnopTHOM no/iO)Ke 



BO TpaHcnopTMpyeiCR na noaepxHOCTb 

CDopMy^^a vi3Q6peTeHn» 
VcTpoi^iCTflO An« peMOHia o5caAMOvi ko- 



HUH p3CnO/lO)KeH MSJiQAy. I.e. XMVH -^«o.r^nnnnwftnfl C OeilVKTODOM. rwAPO* 



AOpHMpyjOiUMM KonycOM 14 M ynopOM 13 

fliifl saxpenneHWR ycTpoftCTaa b KonoHHe 

OHO cHa5xeHo ynopMwMn lunvincaMw nnn nxo- 

pHMM (ne noKasaHbi). 

VCTpotficTBO paSoTaei CfleAy»omMM oopa- 

30M. 

Ha MHTepB3/ie npoBeAennfl peMOHTHo- 
M3onftUMOHHbix pa6oT no Ka6€nK>2 BKntOMaei- 
c« 3neKTpoABvirare/ib 3. xoTopbiw nepes 
3»ccueHTpwK23 npwBOA^'^T B AetrcTBwe nnynxe- 
pw rviAP0H3coca 5 v\ oAHOBpeMenHo bo apaiue- 
Huc Mepe3 Ba/ibi 21 M 22 paCK8TbiBaK)U4yK} 
ronOBKy 16. nepBOMasanbHO icopnyc 1 npn6o- 
pa 3a«KopvioaeTCfl o KovioHHe Tpy6, a 3aTeM 



B HeM aneKTponpwBOA c peAyxTOpoM. rwAPO- 
nacoc M rwAPOUvinMHAP c nanuM nopujMeM m 
lUTOKOM. MCTan/iMMecKHM nnacTwpb. ycraHoa- 
nCHHyiO noA mhm Ha aany xopnyca paCKaruBa- 
50 »omy*o ronoBKy h paaMeiueMHwPi b HMXHe^i 
sacTM KOpnyca c BoSMOxnoCTbio eaawMOAevi- 
CTBww c MeranAMMecKUM n/iaCTbtpeM ynop. o t- 

/IVlMdlQlUe€C« TCM. MTO. C UC/lbKI noBWuie- 

HV15? H3AexHocTui ycTaHOBKM MCTa/iAviMeticoro 
55 nnacTupfl. oho cnaSxeHo xecTKO cwwaanHbiM 
c ynopOM npMBOAOM ero oceeoro nepeMeme- 
M pacnonoKeHHWM hba pacKarwaaioiuew 
roAOBKOv^ AopHMpyK)m>4M KonycOM, ycTanoB- 
neHHWM Ma luTOKe mApouwnMHApa c bo3mo>k- 
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nnacTbipeM. oo/i Kopnyca KMHeMaT^mecKii cqh- 
aan c anecrponpMBOAOM, npnBOA oceBoro ne- 
peMeuieHMn ynopa Buno/iMeH b buac 
Avi4>4>ep6HuviaiibHoro nopuiHn. ycTaHO&/ieH- 
Horo B Kopnyce n depaayiouiero c ero creHita- 
MM ABC Kanepw, rwApaBAWMecicM cB«3aMHbie 
Me)KAy C060M KananoH c pacno/ioJKCHHWM b 



Men o5paTHWM K/ianaHOM co uitokom, npu 
3T0M OAHa H3 icaMCp rMApaBnMMecKM cawaaHa 
c no/iocTbio HafMeraMMn. APyra« - c nonocTbio 
BcacbiBaHun ruAponacoca. a AOpMwpyioiUMM 
KOKyc ycT'aMOaneH c B09MO>*cHOcrbio asanMo- 

AePlCTBHfl B BepXHCM nO/lOXCHMM CO LUTOKOM 

oGpdTtioro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the fomi of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic defoirnation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 1, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 6, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. \n initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 1 9, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cyUnder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 1 7, along the macro- and micro-bumps of tlie 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 1 7. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 



1659621 

another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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